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ZL ^lS.'H t}]^- 1 ?!^- ^^-g-^^Ji ^"^Jl *1] 20-0279427 JL oil 2.1^ 
Bi^l^ £U|E1 tLEfl^loll JL^^o] ?>\ 
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^ ^M^, ^I=°fl JL^SlJl E}-^ ^^^1 ^VEflS. °>^o|l i^l^H 
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a&m: ^-ol, _^Efl^ JEMEi^Hl 91°] 3.^7} 3^*HH ^ 

S.u|E|^.^l- ^^je ^e|-ol^ 7 |- ®3L «HM^3H 

sMEii- S-e^Ml s^g ^efoic^V ¥ 54 ¥ feo] 

Sl^, ^ofl 2\n A}&7}Q ^3*1^ ^ #)^o] -g- 
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*l*l*HEr *IM^-*1)* ^.ti}^- £MEi#*Hl_sa<HA-l, #7l tifloi^«- 7 Hl 7l^^m ^ 

iffl^Jf^; #7l z^El^ls] A^A °l^Rr ^^-S #7l Sl^E^^l- ^X]<5j- 

^, #7l ^ffl=Jf*lHl tflsfl ^7 0 >7>^*l-7fl ^^5lfe ol^«- 7 ]]c^; ^- 7 ) G^ifT-floU ^ 

^Itt #7] o]^« 7 fl^ ^^ofl ^ 7>^^>£^- #7l i^)£^ 

*M #7l Hilol^a-^]] ^ oj^ P^S}^ ^.^1^7)^.; AV7) ol^-«-7l]7> # 

71 £M^^1S] #7l ^1^1^ nfl, #7l ^-^ 

<28> ^7H, ^-71 ^JM-fe- ^S^ol^. ^-7-1 ^S^^r #7l tfl^ofl 

<29> #71 cl^-a^oH ^5)^ ol^^jzf^ -#71 AEflcH^^ ^-7] yjj ^ JjL 7.j] ^ q 

o]^ o]± *}^.o\) 3 5£^>^, AJ-7] #7l ol^^o!! c > 

£3^, #71 ^#71^ #71 ^-^Jl-^-^ n}^^ ^ol a>^-3l^>cl-. 

<30> #7l S.^l-71^ #71 ^Ko 1 1:^-21 <^^O.^Ei ##£l^ ^ ^i}^ ^ # Si ^ , 

#71 ^-f-^r #71 ^-^#7H1 Efl-§-*Rr ^ JE^SRr 
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<32> # 7 j JL^l-g..^ AJ-7) mjol^y.Bfl^^ oJ^O. ^-g-^C*) ^^5]^ ^A] ^^-4 

<33> Aj-7] UllolAuefl^o] E^O_5.«-Ei Aj-7] Ajg ^^71 ^*fi #7.1 

<34> Aj-7] o. ^^--i-71^ ^^-5]^ 7^0} y|-^-3i§|-rf . 

<36> El^£2»l| ^ £r ^ Sj-^Kg. ^ 

uflol^y-^fldo)^, alH^Jf^aoH 71^^^]^ ^^^^(30)^, S-M^^-^l(3)^ 
AtA ^SLS. 2^-^1(3)1- *1*1*H ^€^^(30)^1 « *£#7} 

IT^MI ^sq^r o]^^(40)2f, °l^f*ll(40H ^^^-(61)7]- 
1-^- (60)2|-, (30)^4 «H°l^^(10)A>o] O fl n>^£l^ ^01^^.^^(20)2}-, 

ol^y.Efl^i(20)^l ^-^l-^-(50)# 5L^-*vq-. 

<37> ^^ = ^.^(30)^ ^ ^VO S n>^^^ ; o]^«.^(40)7> Aj-oj^o^ ^7j-^ ^ ol^) 
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^Cf. =L^JL, ^JE.^ (30)^1 ±^2) ol^^-g- =j7 Bfloj^ti.sfl ^1(20)^1 

°l^^(40)^ ^ -^.ej^ (30) o,] ^ ^^j.- ^Tll avoi^^ 

^SH, ZL ^Hf°l 2-i-l^^l(3)ofl tfl«0 S.qE^^l(3)^ 7}^4 5-^^- o] 

^^5. £^E^ ^1(3)1- ^4. °H, ^l^^fl (40 HI S-M E-) £-*fl(3)Sl 

4^4 ^ ^o-Rr 3j£ i^ = ^-7fl(30)^ ol^«- 7 fl( 40 ) A}o}6\] n> 

(40)^1 *HH1 01^^.^(40)1- au)E^S||(3)Sl ^4 Wl^tb ^4 

5. #^1*1 ^ oi^i q-Aj^^n ^(Spiral spring), 91^3.°^^^ ^ ^el#*l ^ 

°H1, ^--§-44 a^E^^(3)si ^oii- s^*>7i ^*ll £^E]^i(3)t 

*}*£<L£. 7}<S*}t±7} feolbfl^ 7><g-^-§- X) 7^*1-711 5^, S-M ^ £-*fl (3)7> ZL 

^*fl ^rH^r^fe ^4 ^=^-^-71121 ^^ol ^fg^ ol 3-711 3<H -E-M^^lO)^ 
^}-§-44 ^*Rr ^*HH ^^1^-Efl# -fr^l*>7fl £4. 

afloat). Efl^J (20)^r ^31 3^*11(30)4 ^°l^*fl(10)A}°H P>i£sH , ^Efl= «-^fl 
(30)^ afl°l^^(10)l- i^^7lK30)7> ufl ol^^do)^ ^jl*}?)} 

5m ^H£^7fl(30)# *l*l*Kr ^^r-i: tr4. ^U, *IM^:M-i«( 20)^1 ifl^flfe- 

^-^l-^-(50)# ^-§-1" ^ &711 i^Sl ^-7j-# ^^3T>J1 Ol^Dl , #4 ^Hfl= «-^H 

(30)71- ^aj-Sj ^ ${£^ ^Efl£L^-7p^^(25)ol 4£€4. H^Jl, «11 °1 i «-2fl 5! (20) 
^1 ^ofl^ ^-^l^(50)ol ^AlBl^( 53 )ol - oi^i ttl^-g-^(21)ol 

22-9 



1020020069680 %^ °J7}: 2002/12/10 

°}3sM, =l E^H^r ^ 1^(50)^ ^^#7l(55)7> ^-g-£H ^€ ^ ^711 

#7l^-8-^(23)ol n>^^cl-. 
<42> ol^^-s.(60)^- ol-^«-^(40)ol ^ofl nj-^s} ol^s.^^^-(4i)ofl a 3 h^| ^ 

*n o i^^^im^(65)34, ^^1-^(50)^ ^-^i-7i(5i)7i- #<$m. ^ 

$Xn £1^(61)4, °l*M-(60)Sl ^^^-(61)^1 i^n^ 3*}*1 

711 ^o^f (67)» S^t}. 

<43> ^^-(6lH1^7 ^-^^(50)^1 ^sa#7l(51)7> tfojsH ^ ^ 5A>I1 £^J£(63) 

°1 D }3£M, ^#(63)^1 vfl*cflfe °l*Jf*H(40)7} i^^^-^Hl 4|tiH 5-^£r*fl(3) 
21 -^tg^ °l^Hr ^ O-S H-Me^^1(3)1- ^1^1 IS" «11 ^^1-71(51)7} (61) 

^ ^^#(63)o.S^-Ei ^SflTfl *}?i^t}. 

<44> ^A>«-( 6 7)^ ol^7fl(40)7} S^M^ nfl ^-sg#7l(51)^ #^3} ^ 

#71(51)1- ## y o V ^^l njfe. ^-cf. 

<45> E^JjL^ ^^^(63)^1 tfl^flfe , Oj^ol 01^^-^(60)0]] ^l^£l^ % 

>iS^(70)olc}. 

<46> (70)^8: ^^^-7fl(Dl£Al)u} a.u|E^^l(3)2l 7}^ofl ^ *V llCfH 

^, ol^7(|(40)7} ^^-^-7H1 £1*11 S.Mtl-&*f|(3)Sl *>^4 ^*§* °1^ ^ o_sL 
£^El^l(3)f 7171^- nfl ^3g#7l(51)7} ^^^-(61)^1 74^^(Q3)0_S.^-B\ ^ 
<T 51* ^£^1 ^Sj-g- 7 }^1 7(1 Sjtf. 
<47> OH, £MEl^l(3)7} 2.1^^1(1)7} EfloU;^ ^ ^*H3(80H1 ^ 

*1 (70)oll Sl«fl ^-^#71(51)7} ^^(63 HI ^Sl^l ^7(1 ^c}. 
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<48> ^*8M(50)£ °l^l:^-(60)^ ^^-(61H1 ^^7>^§>7fl v}&S\±r ^1-71(51) 

fif, aflol^a.Bfl^i(20)^ <£^c]} H€-^r-g-§-(21)°ll ##5^ ^tH-g- 

(53)2f, aflo]^« Efl^(20)^ i=HH 1-71 ^-§-^(23)^1 ^3£r 

7l(55)» ^cf. 

< 49 > ^-^31-71(51)^ ^^^-(61)2] ^^^(63)<H1 ^r-g-7>^s>7fl ^ !:^K50)^ SJ*°3. 

(51)^ t^H^ ^S^nl, 5>M- ^1 ol^-o] u>^^ 

< 5 o> ^A] 1^^(53)-^ Al-g-^>7l- ipl- ^ 5^1 tifl oj^WHfl ^1(20)^ ^^-§-^-(21)^1 

<5l> 7J^-#7l(55)^ tifl ol^wsfl ^J(20)^ #7l ^-g-^(23Hl ^^ol^ 7 >^>7fl 

^SH, «fl^^2fl^(20)S] 1-71 ^-g-^(23)ol p}-^ El-^a4 ^.^1^(50) A>cHl^- 
aflol^ti. Hfl^i(20)^ EM^>.3.^ ^-^1:^(50)* ^ ^Tfl a<g;£= *8 (57)<>1 u> 

<52> ^^^^^(57)-^ ^^-1-71 (55)^1 ^^olli- AVol^^ n^^u)-, tifl o] ^ «. efl ^1 (20) 

51 ^o.^E^ ^^#^-(50)^- + oi^i cf^ o^ofl ol-§-£- ^ 

<53> °H , A>-g-^>7V 52 <§i^S^ (57)^1 ^^JL ^Al»l^(53)^ ip=7)l 51^ 

^^(57)2} ^Mg^H ^Bfl ^tftflS. -^-^Tll 



22-11 



1020020069680 #^ 2002/12/10 

^^(61)^1 ^£)£r ^Ji^ 4^-4 

7} l])o]^J>}- ^^(SOHl ¥^^1 ^>-§-^>7> £MEi^)(3)t *}?$0-5L 7><& 

*H °1^1:^(60)* 3a %3^) . ZLE^, °) ^^-(60)^1 

^-(67)7> ^-^l" ^-(50)2] -IM31-7l(5lHl S.^iS^(57)^ eH^-§- 

^^^mS0)^r aflcl^tL£]]^(20)^ E)-^o.5. ^Tfl 3b %^). :i 5 d ^, 

7l(51)7> ^^^-(61)o11 3*lo-}?U 5)^ (51 3c %3,), 51^^^(57)2] ^^*\] °1*IH 
^■^#71(51)71- ^-f(61)^5. ZLe-m, ^.^1^(50)0] s.^s. 7l(51) 

7> ol^^^-(60)^ ^^^-(61)^1^ ^-ojsl^nV, ^^^-(61)^ ^^(63)^*11 W-^sJ # 

^^(70)^ fJr^^ofl o}^ S-58#7l(51)7} ^5^(63 HI ^^^1^ ^Tll £^-(51 

3d % V S). 

^-oi, ^^^(70)^ ^^o)) ^• ? o 1 #7l(51)7> ^^(63 HI ^el^] 

^l(3)Sl T^f^l ^Jit}^ ^l^, °l-§-^-^(40)7> ^H^^-^flofl £q E ^^ 

(3)^ 7>^3f ^.fl. o] ^o.^ £MBi^l(3)f ^1^11- nfl ^-^l-7l(51)7> ;gfJJf 
(61)^1 ^^(63)il5.-^E) ^BJsfl^^V + ol^- ^J=o) Ej-^a^- 7 ^1 71 afl^olcf. 

oHl, Su|E^^l(3)7l- S-MEl^l(l)7l- ^-o. ^^]^(80)<H1 ^ 

^ ^-f, ^-^1-71(51)71- ol^^-^-( 6 o)oi ^^^-(61)ofl^ ^-^sl^l^ ^^^-(61)^1 ^ 
^(63 HI ^sl^l^ ^ ^1- 7)1 SlE^, Af-g- 7 >7}- ^-ol^Tj] ^AltH^(53)* ^ei^ ^BJ*. 
(61H1 ^-^#71(51)1- oltAl^, S.M^1^-^(3)Sl ^Al^ ^ o^x}. 
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31(3)21 « 0 V%tol ^xr^ tL 7l ]o^ ^^o] *l-g-75Kf « 0 >%>-4 S^E)^ ^ ^ ^S.^^- 

^o) Hj-^^ol S.ujEi^-^(3)2l ^*}3L Su|E^^l(3)l- ^Aj^BlJl fr>7)l £ 

T}. ojnfl, ^H^*-^ fl-A^ofl ojffl ol^^.^.( 6 0)^ ^^^(63)^1 & + IL^ 

(70)°1 _<S^S)_°] ^-^1-71(51)71- ^^(63H1 ^elTfl o]d\) t A}-%-7>}7} ^ 

*l«l€-(53)^- ¥€-cf ^el-ji ^^7) (51) 7} ;g3^(63Hl ^3 -^3*1*1 &7ll 

S\E.5L, £MEi^l(3)7l- ^>7l ^H^H A>^>^ Jfg*lfe ^-o) oJ-^Aj-jH- A^ofl 
^1^ aH SMBl^l(l)^ 3-01 ^ol§>7fl ^cf. 

ZlElJl, £ 5 ofl £ Al^ ^-o] > 2.!^ E-l^l(l)^ ^ ^ 1=^ S.1^E^V 

*1(1HH 2qEi^-^(3)l- ^-El^ ^4-^lH, ^H^-^-^^l o]^j7 

SM^^-31(3)^ A>El-Xl7ll 51<H ^i^^-^Sl ^^ofl ol^^.^.( 6 0) 

^1 ^*(63H1 n>^^ &+^(70)o) <y-#slol ^.^=-71(5!) 7i_ ^^^(63)<H1 ^e)t11 

°H1 , ^V-B-^>7> ^MtH^(53)# ¥^4 *}Elel-ji s.^=-7l(51)7> 

(63 HI ^ ^3*1*1 #711 SlS.5. S.^|E^^1(3)7> ^El^ Aj-Eflol 2U)EHV^(1)§ 7 > 

^°1, ^ ^ofl 4^- S^Ei^l^ Hfl ol^«. 7 flofl 7l^^^l^ ^Ea^^-^s}, 
^El^^lS] T^s}- -^-g- Ol^^ ^ Aj-7l SM&l^l!- ^1^1 ^^H.^-7fl<Hl 

<« ^J-7>^*>711 ^^TT u>^£l^ ^^f^, °1^¥*U^ ^ 

^^1 ^ ^ 7}^is}5L^ ^Efl = ^7]]Sf aflol^^ ^ o^ ^ufofl 

°>^Sl^ ^-^#71^, ol^-«. 7 fl7> S-l-lE^^ol A>^4 ol=^ ^ £LlElM. 
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#7] £qEi^|o] ^f^Hf --^-g- ol=^ ^O.^. A o V 7 ] S.q E ^^|^ ^^sr>^ ( # 
71 ^Hfl^^Hl « ^7^^711 ^£l^r °1^« 7ll2f; 

ttflol^Jf ^ ^>^£l^ ^-^#71^-; 

[^^J- 2] 

^ll^Hl <&o]*), 

^-71 Jfi^n^ Aj-71 ^eJ «-o] ole^sl^ ^-g- ^-^o.S 2.u)E^ 0 V^. 
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A oM a o V 7 ] ^-^#71^1 tfl-g-*Kr ^£-§- 53^ ^HJiLS. SJ-fe 

5] 

[^t 1 ^ 6] 
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